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MOTION AND AUDIO DETECTION BASED
WEBCAMMING AND BANDWIDTH
CONTROL

CROSS-REFERENCE TO RELATED
APPLICATION

This application relates to the subject matter of U.S.
patent application Ser. No. 09/437,931 filed on Nov. 10,
1999, and ftitled “Method and Apparatus for Motion Detec-

tion In the Discrete Cosine Transform Domain.”

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to multimedia devices, and
more particularly, to computer-connected video and audio
devices.

2. Description of Background Art

Computer connected video cameras are known, including
Internet connected video cameras. Conventional Internet-
connected video cameras are World Wide Web (or “Web™)
based video cameras. Conventional web video camera sys-
tems are configured to perform web cam functions. A web
cam system 1ncludes a video transmitter and a video viewer.
The video transmitter generates a video clip or video stream.
The video transmitter continuously obtains (or “grabs™) in
rapid succession video frames and uploads (e.g., posts) them
to a web server where they are saved 1n a file. The conven-
fional web video camera system also includes a video
viewer. The video viewer downloads the saved video frame
from the file on the web server. A conventional video viewer
will download saved video frames from the file on the web
server at an 1nterval as fixed by a web browser of the video
viewer.

Conventional web cam systems have numerous draw-
backs. One problem with conventional web cam systems are
continuous uploading of video frames to the web server
despite no video viewers downloading the video frames for
prolonged periods of time, 1f at all. Another problem 1s that
conventional web cam systems continuously upload video
frames despite no change occurring between the content
captured within one video frame to another video frame. In
turn, the video viewer that downloads the video frames
downloads the same content over and over. In each
described 1nstance, 1t 1s clear that conventional web video
cameras conventional web cam systems waste resources
such as network bandwidth, computing system resources,
and electrical power to transmit video frames that have no
viewership or no change 1n content from one video frame to
another.

Web video cameras may also be used 1n conventional
peer-to-peer video conferencing systems. In conventional
peer-to-peer video conferencing systems, two computers,
cach with a web video camera, are 1n direct communication
with each other over a direct network connection. Each web
video camera transmits video frames across the direct net-
work connection from its computer to the other computer. A
significant problem with conventional peer-to-peer video
systems 1ncludes the need for a large quantity of bandwidth
to transmit the video frames back and forth between the two
computers. Moreover, similar to conventional web cam
systems, conventional peer-to-peer systems continuously
transmit video frames even when there 1s no change occur-
ring 1n the content of the transmitted video frames. Yet
another problem with this approach 1s that bandwidth capac-
ity may be severely limited by the network connection (e.g.,
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a 56 kbps modem connection) so that unnecessary transmis-
sion of video frames results 1n lost video frames and/or
degraded video transmission. Thus, similar to conventional
web video cameras used 1n conventional web cam systems,
conventional web video cameras used 1n conventional peer-
to-peer video systems also unnecessarily diminish limited
network bandwidth and unnecessarily draw and use com-
puting system and electrical power resources to transmit its

video frames.

Therefore, there 1s a need for a video camera system and
method for transmitting video frames for receipt by a
computer without unnecessarily drawing upon and using
network, computing, and power resources on a continual
basis.

BRIEF SUMMARY OF THE INVENTION(S)

The present mvention includes a video and audio pro-
cessing system for transmission of one or more video frames
and/or one or more audio frames across a network. For ease
of discussion, the system will be described with regard to a
video processing system and the principles described herein
are applicable to audio processing so that discussion of the
video processing system 1s understood to include audio
processing.

The video processing system includes a video input
mechanism, a motion detection mechanism, and a web cam
mechanism. The video input mechanism is configured to
receive a first video frame and a second video frame. In one
embodiment one of the video frames, e.g., the first video
frame, serves as a reference video frame.

The motion detection mechanism 1s configured to com-
pare the first video frame with the second video frame. The
motion detection mechanism 1s also configured to generate
a motion-detected signal if the comparison of the two frames
deviates from (e.g., exceeds or falls below) a threshold
value. The threshold value may be any variable that allows
for a comparison between the first video frame and the
second video frame. The threshold value may be set at a
pre-determined value. The web cam mechanism 1s config-
ured to transmit the non-reference video frame, e.g., the
second video frame, to the network 1f the web cam mecha-
nism receives the motion detection signal from the motion
detection mechanism.

The present invention also includes a method for process-
ing one or more video frames for fransmission across a
network. The method includes receiving a video frame from
a video mput. The video mnput may be, for example, a video
camera that records real-time video or a video source that
stores video frames such as a storage device or a memory.
The method compares the received video frame with a
reference video frame. The reference video frame may be
stored or obtained 1n advance of the received video frame.

The method determines 1f a comparison of the received
video frame and the reference video frame deviates from the
threshold value. This comparison may be done to determine
if there 1s motion detected between the received video frame
and the reference video frame. The threshold value may be
used to determine whether the motion detected, if any, 1s
suilicient enough to warrant transmitting the received video
frame. If the comparison deviates from the threshold value
the video frame 1s transmitted and 1f 1t does not deviate from
the threshold value the video frame 1s discarded. If there 1s
deviation from the threshold value and the received video
frame 1s transmitted, the received video frame may become
the new reference frame.

The video processing system and method in accordance
with the present invention provides a number of benefits and
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advantages. For example, the video processing system and
method beneficially saves computing system resources by
processing, saving, and transmitting video frames that meet
a particular threshold requirement that indicates that there
was sufficient (or alternatively, insufficient) motion detected
from one video to another video frame.

™

In addition, the video processing system and method
beneficially reduces network bandwidth consumption
because only selected video frames, which show movement
from one video frame to another, are transmitted over the
network. Further, the present mvention may be advanta-
geously applied to web cam systems that transmit 1mages
from a user system to a web cam server or to peer-to-peer
user systems that allow direct connections.

Yet another advantage of the present invention 1s that 1t
provides flexibility to setting parameters 1n the form of one
or more threshold values so that frames may be updated and
transmitted or frames may be dropped depending on whether
there 1s a deviation from the threshold value. This deviation
may include exceeding the threshold value or falling short of
the threshold value. This flexibility beneficially allows for
custom conifiguring of a system to maximize usage of both
system and network resources based on bandwidth avail-
ability.

The features and advantages described 1n the specification
arec not all inclusive and, in particular, many additional
features and advantages will be apparent to one of ordinary
skill 1n the art 1n view of the drawings, specification, and
claims. Moreover, it should be noted that the language used
in the specification has been principally selected for read-
ability and instructional purposes, and may not have been
selected to delineate or circumscribe the imnventive subject
matter.

BRIEF SUMMARY OF THE SEVERAL VIEWS
OF THE DRAWINGS

The Figures depict embodiments of objects and features
of the present invention(s) and are for illustration purposes
only. The Figures are more fully disclosed 1n the following
detailed description, reference being had to the accompany-
ing drawings, 1n which:

FIG. 1 1s a functional block diagram of a video commu-

nication system in accordance with one embodiment of the
present invention.

FIG. 2 1s a block diagram of a user video computing
system 1n accordance with one embodiment of the present
invention.

FIG. 3 1s a block diagram of contents in a memory system
of a user video computing system 1n accordance with one
embodiment of the present invention.

FIG. 4 1s a block diagram of a video processing system in
accordance with one embodiment of the present invention.

FIG. 5 1s a flow diagram of a method for processing video
frames 1n accordance with one embodiment of the present
invention.

FIG. 6 1s a flow diagram of a method for comparing video
frames 1n accordance with one embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION(S)

Reference will now be made 1n detail to several embodi-
ments of the present invention(s), examples of which are
illustrated 1n the accompanying drawings. It 1s noted that
wherever practicable similar or like reference numbers may
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be used 1n the figures and may indicate similar or like
functionality. One of skill 1n the art will readily recognize
from the following discussion that alternative embodiments
of the structures and methods disclosed herein may be
employed without departing from the principles of the
invention(s) disclosed herein. For example, the video pro-
cessing system as described includes an audio processing
system. For ease of discussion, the description will be for
video and the principles described will be applicable to, and
understood to include, audio so that references to video
includes video, audio, or a combination of video and audio.

FIG. 1 1s a functional block diagram of a video commu-
nication system 110 1n accordance with one embodiment of
the present invention. The video communication system 110
includes a communications medium 115 (generically, a
network), a first user video computing system 120a, and a
second peer video computer system 120b. The first and the
second user video computing systems 120a, 1205 are com-
municatively coupled 125a, 125b through the communica-
tions medium 115. The communications medium 115 may
be a conventional communications medium, for example, a
networks such as an Internet, an intranet, or other wide or
local area network. The communications medium 115 may
also be a direct peer-to-peer connection such as telephonic
connection or peer-to-peer network or a combination of a
wide area network, local area network, and/or a peer-to-peer
network.

Each user video computing system 120a, 1205 includes,
respectively, a computing unit 135a, 135b (generally 135)
and a video device 145a, 145b (generally 145). In each user
video computing system 120a, 1205, the computing unit
135a, 135 communicatively couples with its respective
video device 145a, 145b through a tethered (e.g., wire or
cable) connection or through a wireless connection, for
example, radio-frequency connection or infrared connec-
tion.

In addition, 1t 1s noted that the computing unit 135a, 135b
1s a conventional computing unit, for example, a personal
computer or a workstation. Further, the video device 1454,
1456 may be a conventional video device that allows for
providing a video output signal, for example, a digital
camera, a video camera, a web-based camera, a DVD
system, a CD-ROM system, a VHS system, or a Super-8
system. A video output signal may be a live video signal or
a streaming video signal. In each case, the video output
signal may be considered a video clip that includes one or
more video frames. Each video frame may be individually
separated out from other video frames.

FIG. 2 1s a block diagram of a user video computing
system 1n accordance with one embodiment of the present
invention. For ease and clarity of discussion, only the first
user video computing system 120a will be described and 1t
should be understood that the concepts and principles dis-
cussed apply to the second user video computing system
1205. The first user video computing system includes a
processing unit 210, a memory 220, one or more input/
output (I/O) devices 230, a network device 240, a storage
device 250, a video input/output (I/O) 260, and a system bus
270. The system bus 270 couples the processing unit 210,
the memory 220, the one or more I/O devices 230, the

network device 240, the storage device 250, and the video
I/O 260 to each other.

The processing unit 210 1s a conventional processing unit,
for example, an Intel processor such as the Pentium®-class
processor, a Motorola processor such as the PowerPC®-
class processor, or a Sun Microsystems processor such as the
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SPARC®-class processor. Again, 1t 1s understood that these
are examples of processing units and that any conventional
processing unit (e.g., ARM processor, MIPs processor, etc.)
may be applicable. The processing unit 210 may be config-
ured to run the computing system 120a operations, €.g., read
or write to the memory 220 or the storage device 250, and
execute software application program code. The memory
220 1s a conventional memory, for example, a dynamic
random access memory or a static random access memory.
The memory 220 may be configured to store software
application program code as well as data used during

operation of the computing system 120a.

The I/0O devices 230 include conventional I/O devices, for
example, a keyboard, a pointing device, a scanner, or a
printer. The I/O devices 230 may be configure to 1input data
into or output data from the computing system 120a. The
network device 240 1s a conventional network device, for
example, a network interface card or a modem device. The
network device 240 may be configured to communicate with
one or more other computer systems, €.2., computing system
1205, through the communication medium 115. The storage
device 250 1s a conventional storage device, for example, a
magnetic disk drive, tape drive, a CD-R or CD-RW device,
and a flash memory device. The storage device 250 may be
configured to store long-term or short-term data for later
retrieval.

The wvideo /O 260 1s a conventional video I/O, for
example, which may be a part of the video device 145 or
may provide an input/output conduit between the video
device 145 and the remainder of the computing system 120a.
The video 1nput device 260 may be configured to take or
capture video frames. The system bus 270 1s a conventional

system bus, for example, a Peripheral Component Intercon-
nect (“PCI”) bus, a Industry Standard Architecture (“ISA”)

bus, or a Video Electronics Standards Association (“VESA™)
bus. Again, 1t 1s understood that these are examples of
system busses and that any conventional system bus may be
applicable. The system bus 270 may be configured to allow
the computing system 120a components to communicate
between each other, either directly or indirectly through the
processing unit 210.

FIG. 3 1s a block diagram of contents of the memory 220
of a user video computing system, €.g., 1204, 1n accordance
with one embodiment of the present invention. The memory
220 1ncludes an operating system 310, one or more device
drivers 320, and a video processing system 330. The oper-
ating system 310 1s a conventional operating system, for
example, a Microsoft Windows™-based operating system,
an Apple SystemOS operating system, a Sun Microsystems
Solaris™-based operating system, or a Palm PalmOS oper-
ating system. Again, it 1s understood that these are examples
of operating systems and that any conventional operating
system (e.g., a Nucleus operating system, a Microltron
operating system, etc.) may be applicable. The operating
system 310 may be configured to perform basic computing
system tasks, mcluding message passing. The operating
system 310 also interacts with components such as the
processing unit 210 through the system bus 270. The device
driver 320 1s a conventional device driver, for example, a
video camera device driver. The device driver 320 may be
configured to function with the operating system 310 and the
video processing system 330.

The video processing system 330 may be configured in
software, hardware, or a combination of software and hard-
ware. The software portion of the video processing system
330 resides 1n the memory 220 during execution and may be
configured to perform a variety of functions, mcluding
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analyzing video frames to determine whether they should be
transmitted across the communications medium 115. Again,
it 1s noted that the video processing system 330 described
may 1nclude video processing, audio processing, or a com-
bination of video and audio processing. For audio, the video
processing system 330 analyzes audio frames to determine
whether they should be transmitted across the communica-
tions medium 113. This analysis includes a comparison of a
received audio frame with a reference audio frame to deter-
mine 1f a threshold value 1s exceeded. An audio frame
includes an individual audio frame or an audio frame with a
video frame. The audio frame may include, for example, an
audio clip (or component) that captures a particular instance
In time or a period 1n time.

FIG. 4 1s a block diagram of the video processing system
330 1 accordance with one embodiment of the present
invention. The video processing system 330 interacts with a
user 420 of the user video computing system, ¢.g., 120a. The
video processing system 330 couples with the video device
145, the memory 220, and the storage device 250. The video
processing system 330 includes a video mmput mechanism
430, a motion detection mechanism 440, an interface mecha-
nism 450, and a web cam (application) mechanism 460. The
video 1nput mechanism 430, the motion detection mecha-
nism 440, the interface mechanism 450, and the web cam
application 460 may be configured 1n software, hardware, or
a combination of software and hardware.

The video 1nput mechanism 430 couples with video
device 145, the memory 220, the storage device 250, the
motion detection mechanism 440, the interface mechanism
450, and the web cam application 460. In addition to the
video 1mnput mechanism 430, the motion detection mecha-
nism 440 couples with the mterface mechanism 450 and the
web cam application 460). The interface mechanism 450 also
couples with the video device 145 and the web cam appli-
cation 460 and 1t provides an interface for the user 420. In
addition, the web cam application 460 couples with a
network (e.g., the communications medium 125), e.g.,
through the network device 240, and also couples with the
memory 220 and the storage device 250.

The video input mechanism 430 is configured to receive
one or more video (or audio) frames from the video device
145, the memory 220, and/or the storage device 250. The
video mput mechanism 1s also configured to capture a
particular video frame and send 1t to the memory 220 or the
storage device 250 for short-term or long-term storage. Each
video frame received and/or captured may be sent directly to

the web cam application 460 for transmission through the
network 125.

The motion detection mechanism 440 1s configured to
function with the video mput mechanism 430 and the web
cam application 460. Specifically, the motion detection
mechanism 440 1s configured to compare a video frame
received by the video mput mechanism 430 and compare 1t
with a reference video frame. The comparison of the
received video frame and the reference video frame provides
information on whether there was any movement detected
within the received video frame with respect to the reference
video frame.

It 1s noted that in one embodiment the reference video
frame 1s, for example, previously stored 1n and retrieved
from a portion of the memory 220, the storage device 250,
or a computer register. In another embodiment, the reference
video frame 1s, for example, one or more video frames that
are updated at random intervals over a period of time when
one or more video frames are received from the video device
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145. In yet another embodiment, the reference video frame
1s, for example, one that 1s updated at regular periodic
intervals, at an occurrence of one or more predetermined
events, or continuously as each video frame received at the
video mput mechanism 430 from the video device 145 1s
saved as an updated reference video frame. It 1s further noted
that the reference video frame may be stored 1n, for example,
a portion of the memory 220, the storage device 250, or a
computer register.

The motion detection mechanism 440 1s also configured
to store a threshold value. The threshold value also may be
stored 1n, for example, a portion of the memory 220, the
storage device 250, or a computer register. The threshold
value includes one or more predetermined parameters (or
values) used in one or more comparison processes (or
techniques) involving video frames. Generally, if the com-
parison of the received video frame and the reference video
frame exceeds the threshold wvalue, the motion detection
mechanism 1s configured to generate a motion-detected
signal that can be sent to the web cam application 460 and/or
the video mput 430. Additional embodiments of comparison
or techniques are further described below.

The motion detection mechanism 440 may also be con-
figured to detect audio motion. Audible motion may be
detected through, for example, a sound pressure wave sensor
or a Ifrequency sensor. Audio motion includes sounds,
audible movement, and the like. Again, 1t 1s noted that video
may be understood to include audio so that the discussion of
comparing video frames applies to comparing audio frames.

The web cam application mechanism 460 1s configured to
manage transmission of video frames to the network. In
particular, the web cam application 460 provides (or sets) the
threshold value used by the motion detection mechanism
440. The web cam application can store this threshold value
in the memory 220 or in a computer register that 1s then
assoclated with the motion detection mechanism 440. The
web cam application mechanism 460 1s also configured to
receive a motion-detected signal from the motion detection
mechanism 440.

The web cam mechanism 460 may also be configured to
receive a request signal over the network 125 from another
user video computer system, e.g., 1205, for video frames.
The request would 1nclude a request for a video frame from
video processing system 330. The request may also 1nclude
additional information from this second user video computer
system, e.g., 1205, for example, a value to set the threshold
value, a source for where the video should be captured from,
and a particular technique to use for determining motion
detection. Examples of these techniques are further
described below.

In one embodiment, the web cam application 1s also
coniigured to generate a capture video signal that 1s sent to
the video mput mechanism 430. In addition, it 1s noted that
the web cam application 460 may also be configured to
disable the motion detection mechanism 440 and transmit
live video or stored video directly to the network.

The mterface mechanism 450 includes an application user
interface that allows the user 420 of a user video computing
system, e.g., 120a, to 1nteract with one or more components
of the video processing system 330 as well as the video
device 145. In one embodiment, the mnterface mechanism
450 may be an application specific or custom 1nterface that
may be incorporated with the operating system 310 and/or
an Internet interface, for example, a web browser.

The mterface mechanism 450 may be configured to allow
for a user to customize the web cam application 460. For
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example, the interface mechanism 450 may be configured to
receive a predetermined threshold value for the motion
detection mechanism to use or receive a video frame refresh
rate that allows an updated video frame to be transmitted by
the web cam application at some predetermined interval
regardless of whether the motion detection mechanism 440
detects motion with regard to the threshold value. As another
example, the interface mechanism 450 may also allow a user
to send an 1instruction to the web cam application 460 to
disable the motion detection mechanism 450.

FIGS. 5 and 6 further illustrate operation of the video
processing system 330 in accordance with the present inven-
tion. FIG. 5 1s a flow diagram of a method for processing
video frames 1n accordance with one embodiment of the
present mvention. When the video processing system 330
starts 510 operating it receives, €.g., from the video device
145, the memory 220, and/or the storage device 250, a video
frame through the video 1nput mechanism 430.

If the process starts 510 and no video frame has been
selected as a reference video frame, the web cam application
460 signals the video mput mechanism 430 to capture the
video frame, which 1s then stored as an initial reference
video frame in the memory 220 or in a computer register. If
a reference video frame 1s already present, the video input
mechanism 430 receives the video frame and forwards 1t to
the motion detection mechanism 440, either directly or
through the web cam application 460, for processing.

The motion detection mechanism 440 receives the video
frame and determines 520 1f motion 1s detected within the
video frame by comparing it to the reference video frame. If
no motion 1s detected 520 the process waits in an i1dle state
at start 510 for the next video frame or alternatively the
process could end 560. If the comparison of the received
video frame and the reference video frame detects 520
motion, the motion detection mechanism determines
whether the motion exceeds a threshold value. If the motion
did not exceed the threshold value the video frame can be
discarded (or dropped).

If motion does exceed the threshold value, the motion
detection mechanism 440 generates a motion-detected sig-
nal that 1s transmitted to the web cam application 460 and/or
the video mput mechanism 430. If the web cam application
460 receives the motion-detected signal 1t generates a video
capture signal to send to the video input mechanism 430.
Alternatively, if the video mput mechanism 430 1s config-
ured to receive the motion-detected signal, 1t may generate
an 1nternal video capture signal. The video capture signal
triggers the video mput mechanism 430 to capture 530 the
received video frame.

The video mput mechanism 430 can save 540 the cap-
tured video frame to a temporary holding location such as a
cache or register or save it 1n the memory 220 or to the
storage device 250. The video input mechanism 430 could
also forward the captured video frame directly to the web
cam application 460. When the captured video frame 1s sent
to the web cam application 460, 1t transmits 550 the captured
video frame to the network 115. The captured video may be
received at another user computer system, e¢.g., 120b,
through a web host server where the captured video frame 1s
stored or directly through a peer-to-peer connection. The

video processing system 330 then returns the process to start
510 or 1t may end 560.

FIG. 6 1s a flow diagram of a method for comparing video
frames 1 accordance with one embodiment of the present
invention. In one embodiment, the method may be processed
through the motion detection mechanism 440. The process
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starts 610 and determines 620 one or more of the threshold
values (or parameters). The threshold value may represent,
for example, ceiling or a floor for a percent change 1in
shading of a region of a video frame or a binary change (e.g.,
0 indicates a light (or white) area and 01 a dark (or black)
area) of a region of a video frame. The threshold value may
be stored in a portion of the memory 220 or in a register
associated with the video processing system 330.

It 1s noted that threshold values for audio may include, for
example, a differential decibel, frequency, or sound pressure
level. The threshold value may be provided from, for
example, the web cam application 460 and could be prede-
termined by the user 420 or a user at another computer
system, €.g., 120b. Again, the threshold value may be stored
in a portion of the memory 220 or 1n a register associated
with the video processing system 330.

Next, the process applies 630 a motion detection tech-
nique to determine whether motion occurred 1 a video
frame between the reference video frame and the received
video frame. In one embodiment, movement may be
detected by or through a comparison technique (or process),
for example, a pixel comparison technique, a frame zone
technique, or a blob technique. Each of these 1s an exem-
plary technique and other techniques may be used to help
compare video frames to determine motion. Similarly, other
systems and processes may be used to detect motion. For
example, U.S. Ser. No. 09/437,931 describes embodiments
for systems and methods for detecting motion that may be
applied to a video camera system 330 1n accordance with the
present mvention. Relevant portions of this application are
herein 1ncorporated by reference.

Turning briefly to each exemplary technique, 1n the pixel
comparison technique, one or more pixels of the received
video frame are compared with one or more pixels that are
similarly located within the reference video frame. In
particular, the pixels are compared against each other to see
if there 1s a difference 1n value, €.g., a light pixel having a
binary value of 0 verses a dark pixel having a binary value
of 1. In the frame zone technique, at least a portion of the
received video frame 1s compared against at least a portion
of a similarly positioned location of the reference video
frame to determine whether there 1s a change 1n one or more
video picture values, ¢.g., contrast, hue, or brightness.

In the blob comparison technique, at least a portion of the
received video frame 1s assigned one or more video frame
values based on parameters that may describe that portion of
the received video frame, €.g., a color value along spectrum.
Similarly, at least a portion of the reference video frame 1is
assigned a reference value to describe a similar location 1n
the reference video frame. The two values may then be
compared with respect to each other.

In one embodiment, the comparison for each technique
may 1nclude 1dentifying calculated one or more differences
between video frame values for that particular technique
chosen. If the comparison produces one or more differences
in value, the motion detection mechanism 440 determines
640 1f the difference 1n value exceeds the threshold value. If
the difference 1n value does not exceed, or 1s not greater
than, the threshold value, or 1f there 1s no dlf ‘erence 1n value,
the motion detection mechanism 440 may be configured to

have the video mput mechanism 430 discard, or drop, the
video frame and return to start 610 to wait for the next

received video frame.

In an alternative embodiment, 1t 1s noted that the system
could be configured so that exceeding the threshold value
may include performing a comparison so that if a threshold
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value 1s not met the video frames are updated and if they are
met the video frames are dropped. Thus, the system may be
configured so that any deviation from a threshold may
trigger an update and transmission of a frame or a dropping
of a frame.

If the motion detection mechanism 440 determines 640
that the one or more differences 1n value exceeds, or i1s
orcater than, the threshold value the motion detection
mechanism 440 generates a motion-detected signal. The
video processing system 330 then updates 650 the reference
frame 1n the memory 220 or the register with the received
frame so that 1t 1s now the reference frame. The process then
ends and the video processing system 330 returns to the
process described above 1n FIG. §.

The video (and audio) processing system and method in
accordance with the present invention provides a number of
benefits and advantages. For example, the video processing
system and method beneficially saves computing system
resources by processing, saving, and transmitting video
frames that meet a particular threshold requirement that
indicates that there was motion from one video to another
video frame.

In addition, the video processing system and method
benelficially reduces network bandwidth consumption
because only selected frames, which show movement from
one frame to another, are transmitted over the network.
Further the present i1nvention may be advantageously
applied to web cam systems that transmit images from a user
system to a web cam server or to peer-to-peer user systems
that allow direct connections. Again, it 1s noted that refer-
ences to video may include audio that may be processed 1n
accordance with the principles described herein.

Yet another advantage of the present invention 1s that 1t
provides flexibility to setting parameters 1n the form of one
or more threshold values so that frames may be updated and
transmitted or frames may be dropped depending on whether
there 1s a deviation from the threshold value. This deviation
may include exceeding the threshold value or falling short of
the threshold value. This flexibility beneficially allows for
custom configuring of a system to maximize usage of both
system and network resources based on bandwidth avail-
ability.

Upon reading this disclosure, those of skill in the art will
appreciate still additional alternative methods and designs
for a video processing system and method in accordance
with the present invention. Thus, while particular embodi-
ments and applications of the present mmvention have been
llustrated and described, it 1s to be understood that the
invention 1s not limited to the precise construction and
components disclosed herein and that various modifications,
changes and variations which will be apparent to those
skilled 1n the art may be made 1n the arrangement, operation
and details of the method and apparatus of the present
invention disclosed herein without departing from the spirit
and scope of the invention as defined in the appended
claims.

What 1s claimed 1s:

1. A video processing system for transmission of a video
frame across a network, the system comprising:

a video mput mechanism configured to receive a first
video frame and a second video frame;

a motion detection mechanism coniigured to compare the
first video frame with the second video frame using a
processing technique from a group consisting of: a
pixel comparison technique, a blob comparison
technique, and a frame zone comparison technique, and
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configured to generate a motion-detected signal 1n
response to the comparison deviating from a threshold
value; and

a web cam mechanism configured to transmit the second

video frame 1n response to receiving the motion detec-
tion signal.

2. The video processing system 1 claim 1, wherein the
motion detection mechanism is further configured to com-
pare the first video frame with the second video frame using,
a pixel-by-pixel comparison technique.

3. The video processing system 1n claim 1 wherein
deviating from the threshold value indicates an occurrence

of motion 1n the second video frame with respect to the first
video frame.

4. The video processing system 1n claim 1, wherein the
web cam mechanism generates a video frame capture signal
In response to receiving the motion-detected signal.

5. The video processing system in claim 4, wherein the
video 1mnput mechanism captures the second video frame in
response to receiving the video frame capture signal.

6. The video processing system in claim 1 wherein the
web cam mechanism determines the threshold value for the
motion detection mechanism.

7. The video processing system 1n claim 1 further com-
prising an 1nterface configured to receive 1put from a user,
the 1nput including at least one from a group consisting of
the threshold value, a video frame comparison technique to
compare the first video frame and the second video frame,
and a video frame input rate 1nto the video processing
system.

8. The video processing system 1n claim 1 wherein the
video mput mechanism consisting of one from a group of a
video camera configured to generate video frames, a storage
having a video clip, and memory having a video clip.

9. The video processing system 1n claim 1 wherein the
web cam mechanism transmits the second video frame to
one from a group consisting of a web host and a peer user
system.

10. The video processing system in claim 1 wherein the
web cam mechanism 1s further conficured to receive a
request for a video frame from a peer user system and 1s
configured to reply to the request in response to the second
video frame deviating from the threshold value.

11. The video processing system 1n claim 1 wherein the
video frame includes an audio segment.

12. A video processing system for transmission of a video
frame across a network, the system comprising;:

a video mput mechanism configured to receive a first
video frame and a second video frame;

a motion detection mechanism configured to compare the
first video frame with the second video frame and
conifigured to generate a motion-detected signal 1n
response to the comparison deviating from a threshold
value; and

a web cam mechanism configured to transmit the second
video frame 1n response to receiving the motion detec-
tion signal, wherein the video processing system
includes at least one from a group consisting of:
the video 1nput mechanism 1s further configured to
receive a first audio frame and a second audio frame;

the motion detection mechanism 1s further configured
to compare the first audio frame and the second
audio frame and configured to generate an audio-
detected signal 1n response to the comparison devi-
ating from an audio threshold value; and

the web cam mechanism 1s further configured to trans-
mit the second audio frame in response to receiving
the audio-detection signal.
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13. A method for processing a selected video frame for
fransmission across a network, the method comprising:

receiving a first video frame;

comparing the received first video frame with a reference
video frame using
a comparison technique selected from a group consisting
of: a pixel
comparison technique, a blob comparison technique,
and a frame zone comparison technique;
determining if the comparison of the first video frame
and the reference video frame deviates from a thresh-
old value;
transmitting the first video frame 1 response to devi-
ating from the threshold value; and
discarding the first video frame 1n response to not
deviating from the threshold value.
14. The method for processing the selected video frame 1n

claim 13 further comprising comparing the received video
first videoframe with a reference video frame using a pixel-
by-pixel comparison technique.

15. The method for processing the selected video frame in
claim 13 further comprising capturing the first video frame
in response to deviating from the threshold value.

16. The method for processing the selected video frame in
claim 13 wherein the first video frame 1s the reference video
frame 1n response to deviating from the threshold value.

17. The method for processing the selected video frame 1n
claim 13 wherein the first video frame 1s received from one
of a group consisting of: a video camera configured to
generate video frames, a storage having a video clip, and
memory having a video clip.

18. The method for processing the selected video frame 1n
claim 13 wherein the first video frame 1s transmitted to a
host 1 response to deviating from the threshold value.

19. The method for processing the selected video frame 1n
claim 13 wherein the first video frame 1s transmitted to a
peer user system 1n response to deviating from the threshold
value.

20. The method for processing the selected video frame 1n
claim 13 further comprising receiving a request from a peer
user system for a video frame.

21. The method for processing the selected video frame 1n
claim 20 wherein a reply to the peer user system includes the
first video frame 1n response to deviating from the threshold
value.

22. The method for processing the selected video frame 1n
claim 20 wherein the peer user system includes a web
browser configured to provide a threshold value.

23. The method for processing the selected video frame 1n
claim 13 wherein each video frame comprises an audio
segment.

24. A method for processing a selected video frame for
fransmission across a network, the method comprising:

receiving a first video frame;

comparing the received first video frame with a reference
video frame, wherein each video frame includes an
audio frame;

determining if the comparison of the first video frame and
the reference video frame deviates from a threshold
value, wherein the threshold value 1s selected from a
ogroup consisting of: a change in shading, a binary
change, a decibel level change, a frequency level
change, and a sound pressure level change;

transmitting the first video frame in response to deviating
from the threshold value; and

discarding the first video frame in response to not devi-
ating from the threshold value.
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25. A video processing system configured to transmit a
selected video frame across a network, the system compris-
ng:

a means for receiving a first video frame;

a means for comparing the first video frame with a
reference video frame to determine movement 1 the
first video frame, wherein the means for comparing
comprises one selected from the group consisting of: a
pixel comparison technique, a blob comparison
technique, and a frame zone comparison technique;

a means for determining whether the comparison of the
first video frame and the reference video frame deviates
from a threshold value; and

a means for transmitting the first video frame to the
network 1n response to deviating from the threshold
value.

26. The video processing system in claim 25 further
comprising a means for capturing the first video frame 1n
response to deviating from the threshold value.

27. The video processing system 1n claim 26 wherein the
captured first video frame becomes the reference video
frame.

28. The video processing system 1n claim 25 wherein the
means for comparing further comprises a means for identi-
fying a first pixel set value 1n the first video frame and a
second pixel set value 1n the reference frame and a means for
evaluating a change between the first pixel set value and the
second pixel set value.

29. The video processing system 1n claim 25, further
comprising a means for generating video frames.

30. The video processing system 1n claim 25, wherein the
means for comparing comprises a motion detector.

31. The video processing system 1n claim 25 wherein the
means for determining comprises at least one from a group
consisting of a motion detector and a web cam application.

32. The video processing system 1n claim 25 further
comprising a means for receiving a request for a video frame
from a peer user system.

33. The video processing system in claim 32 further
comprising a means for generating 1n response to the request
a reply having the first video frame 1n response to deviating
from the threshold value.

34. The video processing system 1n claim 32 wherein the
request provides the threshold value.

35. The video processing system 1n claim 32 wherein each
video frame comprises an audio frame.

36. A video processing system configured to transmit a
selected video frame across a network, the system compris-
ng:

a means for receiving a first video frame;

a means for comparing the first video frame with a
reference video frame to determine movement in the
first video frame, wherein each video frame comprises
an audio segment;

a means for determining whether the comparison of the
first video frame and the reference video frame deviates
from a threshold value, wherein the threshold value
represents one from a group consisting of: a change 1n
shading, a binary change change, a decibel level
change, a frequency level change, and a sound pressure
level change;

a means for receving a request for a video frame from a
peer user system; and

a means for transmitting the first video frame to the
network 1n response to deviating from the threshold
value.
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37. A method for selectively transmitting video frames
across a network, the method comprising:

receiving a video frame having a first value from a video
Input;

retrieving a reference video frame having a second value
from a memory;

retrieving a threshold value from the memory;

comparing the first value with the second value to deter-
mine a difference value;

capturing the video frame 1n the memory 1n response to
the difference value deviating from the threshold value;

transmitting the captured video frame to the network;

replacing the reference video frame with the captured
video frame so that the captured video frame 1s the
reference video frame; and

discarding the video frame in response to the di

value not deviating from the threshold value.

38. The method for selectively transmitting video frames
in claim 37 further comprising receiving the threshold value
from a web browser and storing the threshold value 1n the
memory.

39. The method for selectively transmitting video frames
in claim 37 wherein the video 1nput comprises one from a
group consisting of: a video camera, a memory having a
video frame, and a storage device having a video frame.

40. The method for selectively transmitting video frames
in claim 37, wherein a frame zone 1ncludes at least one pixel.

41. The method for selectively transmitting video frames
in claim 37 wherein each video frame comprises an audio
frame.

42. The method for selectively transmitting video frames
in claam 41, wherein the audio frame comprises an audio
signal.

43. The method for selectively transmitting video frames
in claiam 37 wherein deviating from the threshold value
includes one from a group exceeding the threshold value and
falling below the threshold value.

44. The method for selectively transmitting video frames
in claam 37 wherein deviating from the threshold value
includes equaling the threshold value.

45. A method for selectively transmitting video frames
across a network, the method comprising:

receving a video frame having a first value from a video
Input;
retrieving a reference video frame having a second value

from a memory, wherein
cach video frame includes an audio segment;

retrieving a threshold value from the memory, wherein the
threshold value represents one from a group consisting,
of: a change 1n shading, a binary change, a decibel level
change, a frequency level change, and a sound pressure
level change;

comparing the first value with the second value to deter-
mine a difference value;

capturing the video frame in the memory in response to
the difference value deviating from the threshold value;

transmitting the captured video frame to the network;

replacing the reference video frame with the captured
video frame so that the captured video frame 1s the
reference video frame; and

discarding the video frame in response to the di

value not deviating from the threshold value.

46. A system for processing at least one from a group of

a video frame and an audio frame for transmission across a
network, the system comprising
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an mput mechanism configured to receive a frame, the

frame 1ncluding at least one from a group comprising a
video frame and an audio frame;

detection mechanism configured to compare the

16

an mmput mechanmism configured to receive a frame, the

frame including at least one from a group comprising a
video frame and an audio frame;

a detection mechanism configured to compare the

- - 5’ . .
received frame with a reference frame, the reference received frame with a reference frame, the reference
frame cOMPprising a I'E:f@I:E:IlCG V}deo frame 1n LESpONSe frame comprising a reference video frame in response
to the I'GfC@lV@d fra;wfbemg a video frame (ljlr COIIlPI‘lS(i to the received frame being a video frame or compris-
Ing a reference audio lrame 1n response (o the receive ing a reference audio frame 1n response to the received
irame being an audio frame, wherein the detection frame being an audio frame, wherein the detection
mechanism compares the received frame with the ref- 10 . . .
) . o techn ] mechanism compares the received frame with the ref-
erence frame using a processing technique from a . ..
g . . . erence frame using one from a group consisting of:
group consisting of: a pixel comparison technique, a .. >Hs Ot SIOUD 5
- : : determining a differential 1n a decibel level, a frequency
blob comparison technique, and a frame zone compari- _
son technique in response to the received frame com- level, and a sound pressure level in response to the
prising a video frame, the detection mechanism further 15 received frame comprising an audio frame, the detec-
conflgured to generate a detection signal in response to tion n?echal.nsm turther configured to generaie a detec-
the comparison between the reference frame and the tion signal 1n response to the comparison between the
received frame deviating from a threshold value, reference frame and the received frame deviating from
a web cam application configured to transmit the received a threshold value; and
20

a web cam application configured to transmit the received
frame to the network in response to receiving the

detection signal and configured to determine an update
of the reference frame with a new reference frame.

frame to the network in response to receiving the
detection signal and configured to determine an update

of the reference frame with a new reference frame.
47. A system for processing at least one from a group of
a video frame and an audio frame for transmission across a
network, the system consisting of S I T
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